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// SYNCHRONOUS MEMORY DATA HANDLER BLOCK 

f f #**#*#**#***#***#****#*********************#**************************************** 

// TlengthO and Tlengthl: Burst length - 1. 

// LenO and Lenl: Based on Tlength with a value between 0 and 3. 

// TrobO and Trobl: Rest of burst. Indicates number of words until next column address 

// BusyO and Busyl: A bit stream that represents the number of burst words. 

// Tdatardy: The shift register. 

// Mask: A shift register to insert wait states between accesses. 

// SyncO and Syncl: Indicates the access is for synchronous memory. 

// TreadO and Treadl: Indicates the access is a read, otherwise it is a write. 

// CsdO and Csdl: The initial access latency. 

// BusyO and Busyl: A four bit vector of 1's. 

// MaskO and Maskl: A five bit vector of l's. 

// Next_tdatardyO and Next_tdatardyl : Value to be synchronously loaded into Tdatardy. 

// Next_maskO and Next_maskl: Value to be synchronously loaded into Mask shift register. 

// Cmd_rdyO and Cmd_rdyl: Tells master that it is okay to commit to the access. 

// Next_rdyO and Next_rdyl: Logic to force a dead clock between accesses. 



jj **************** 

// Create length that decrements based on RWCmd. 

// Note: Tent decrements on Tdatardy in the target, which is much too late. 
fj **************** 

always 6 (TlengthO) 
begin 

if (|TlengthO[4:2]) // Length > 2'bll 

LenO * 2'bll; 
else 

LenO « TlengthO [1 : 0] ; 

end 

// **************** 

// Create length that decrements based on RWCmd. 

// Note: Tent decrements on Tdatardy in the target, which is much too late. 
// **************** 

always 6 (Tlengthl) 
begin 

if <|Tlengthl(4:2)) // Length > 2'bll 

Lenl - 2'bll; 
else 

Lenl - Tlengthl (1 : 0] / 

end 



FIG. 5A 



COPYRIGHT 1999 HEWLETT PACKARD COMPANY 



# 



f f **************** 

// Convert Trob into bit stream. 
j f **************** 



always 8 (TrobO or LenO) 
begin 



case 


(TrobO) 






// synopsys 




nu • 




Busy0[3:0] 




4'bOOOl; 




nx • 


case 


{LenO [1:0)) 




// svnoDsvs 






2'hO: 


Bus yO [3:0] 


m 


4 'bOOOl; 






2'hl: 


Busy0t3:0J 










2*h2: 


Busy0[3:0) 




4'b0011; 






2»h3: 


Busy0[3:0] 




4'bOOll; 






endcase 






2 


'h2: 


case 


(Len0[l:0]) 




// synopsys 






2'hO: 


Busy0[3:0] 




4'bOOOl; 






2'hl: 


Busy0[3:0] 




4'b0011; 






2'h2: 


Busy0[3:0] 




4'bOlll; 






2*h3: 


Busy0[3:0] 




4'bOlll; 






endcase 






2' 


'h3: 


case 


(LenO (1:0)) 




// synopsys 






2'hO: 


Busy0[3:0] 




4'bOOOl; 






2'hl: 


Busy0[3:0] 


■3 


4'bOOll; 






2'h2: 


Busy0[3:0] 




4'bOlll; 






2'h3: 


Busy0[3:0) 




4'bllll; 






endcase 







endcase 
end 
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// **************** 

// Convert Trob into bit stream. 
// **************** 



always @(Trobl or Lenl) 
begin 

(Trobl) 



case 
2'hO: 
2'hl: 



2»h2: 



2*h3: 



Busyl(3:0] 
(Lenl [1:0]) 
Busyl[3:0) 
Busyl[3:0) 
Busyl(3:0) 
Busyl(3:0] 
endcase 

case (Lenl [1:0]) 
Busyl[3:0] 
Busyl[3:0] 
Busyl(3:0] 
Busyl[3:0] 
endcase 

case (Lenl[l:0]) 
Busyl[3:0] 
Busyl(3:0] 
Busyl(3:0] 
Busyl[3:0] 



case 
2'h0 
2'hl 
2'h2 
2'h3 



2*h0 
2'hl 
2'h2 
2'h3 



2'h0 
2'hl 
2'h2 
2'h3 
endcase 



// synopsys full_case parallel_case 
» 4'b0001; 
// synopsys full_case parallel_case 

■ 4'bOOOl; 

■ 4*b0011; 

> 4'bOOll; 
» 4'bOOll; 

// synopsys full_case parallel_case 
< 4'bOOOl; 

> 4'bOOll; 

- 4'bOlll; 

■ 4'bOlll; 

// synopsys full_case parallel^ case 
. 4'bOOOl; 
• 4'bOOll; 

> 4'bOlll; 

- 4'bllll; 



endcase 
end 



// **************** 

// Shift right by 1. Shift in zero for MSB. 

// FIX: the high order bit should be shifted in as zero in the Next_tdatardy block. 
// **************** 



always 6 (posedge Clk or negedge nRst) 
begin 

if (InRst) 

begin 

Tdatardy <- 15'hOOOO; 
Mask <- 15'hOOOO; 
end 

else if (RWCmdO & IRHCmdl) 
begin 

TdatardyC13:0] <» Next_tdatardyO/ FIG. 5C 

Tdatardy (14) <«* 0; 



Mask (13:0] <- Next_jnask0; 

Mask[14] <- 0; 
end 

else if (RWCradl & f RWCmdO) 
begin 

Tdatardy[13:0) <- Nexttdatardyl; 

Tdatardy(14) <- 0; 

Mask[i3:0i <- Next_maski; COPYRIGHT 1999 HEWLETT PACKARD COMPANY 

Mask[14] <- 0; 

end 

else // shift 
begin 

Tdatardy (13: 01 <- Tdatardy (14 : 1] / 
Tdatardy(14) <- 0; 



Ha3k[13:0] 
Mask[14] 
end 
end 



<° Mask[14:l]; 
<- 0; 



/j **************** 

// Generate next bit stream by concatenating old bit stream with new bit stream. 

// Bit stream includes a right shift of one bit. 
// 



**************** 



always 6 (Tdatardy or CsdO or BusyO or SyncO or TreadO or MaskO) 
begin 

if (SyncO && TreadO) 

begin 



// Read 

// synopsys parallel_case 



casex (CsdO) 
3 'hi: begin 

Next_tdatardyO 
Next^maskO 
end 
3'h2: begin 

Next_tdatardyO 
Next__maskO 
end 
3*h3: begin 

Next_tdatardyO 
Next_maskO 
end 
3*h4: begin 

Next_tdatardyO 
Next_znaskO 
end 
3*h5: begin 

Nex t_tda t a rdy 0 
Next_maskO 
end 
3'h6: begin 

Next_tdatardyO 
Next_maskO 
end 

default: begin 

Next_tdatardyO - 14 • bxx_xxxx_xxxx — xxxx; 
Next_maskO - 14 ' bxx_xxxx_xxxx_xxxx ; 
end 

endcase 
end 

else if (SyncO && (TreadO) // Write 

begin 

Next_tdatardyO - { 9 'hOO, BusyO, Tdatardy [1] ) ; 
NextjnaokO - (8 • hOO, MaskO, Tdatardy [1] ) ; 

end 

else // async 

begin 

Next_tdatardyO « 14»h0000; 
Next_maskO - 14*110000; 
end 



{6*h0, BusyO, Tdatardy [4:1] ); 
<5'hO / MaskO,Tdatardyt4:lJ ); 



{ 5 • hO , BusyO, Tdatardy [5:1))/ 
{ 4 • hO, MaskO, Tdatardy [5:1]}; 



{ 4 ■ hO , BusyO , Tdatardy [6:1)); 
(3«h0, MaskO, Tdatardy [6: 1) ); 



{ 3 ■ hO , BusyO , Tdatardy [7:1]}; 
|2 , hO,MaskO,Tdatardy[7:l] }; 



{ 2 » hO , Bus y 0 , Tda tardy [8:1]); 
{ 1 » hO , Mas kO , Tdatardy [8:1]); 



{ 1 1 hO , BusyO , Tdatardy [9:1]}; 
(MaskO, Tdatardy[9:l] }; 
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// **************** 

// Determine if new access can issue R/W command. 
// **************** 

always 8 (Tdatardy or Mask or Csdl or Syncl or Treadl) 
begin 

if (! Syncl) 

begin 

Cmd_rdyl - - ( I (Mask[14 :0] ) ) ; 

Next_rdyl - ~ ( I (Mask[14 : 0] ) ) ; 

end 

else if (Treadl) 



begin 
case (Csdl) 
3 'hi: begin 

Cmd_rdyl = - ( I (Tdatardy [14 : 5] ) ) ; 
Next_rdyl - ~ ( I (Mask [14 :5J ) ) ; 
end 
3'h2: begin 

Cmd_rdyl 
Next_rdyl 
end 
3'h3: begin 

Cmd_rdyl 
Next__rdyl 
end 
3*h4: begin 

Cmd rdyl - -( I (Tdatardy [14 : 8] )) ; 
Next_rdyl - -( | (Mask [14:8] )) ; 
end 
3'h5: begin 

Cmd_rdyl ~ ~ ( I (Tdatardy [14 : 9] ) ) ; 
Next_rdyl - - ( | (Mask [14 : 9] ) ) ; 
end 
3'h6: begin 

Cmd_rdyl - ~( I (Tdatardy [14 : 10] )) ; 
Next_rdyl - - ( | (Mask [14 : 10] ) ) ; 



(| (Tdatardy [14: 6])); 
(| (Mask[14:6]>); 



(| (Tdatardy[14:7])); 
(| (Mask[14:7])); 



end 

default : begin 
Cmd_ rdyl 



-(I (Tdatardy [14:5])); 
Kext_rdyl - - ( I (Mask [14 :5] ) ) ; 
end 
endcase 
end 
else 
begin 

Cmd_rdyl » ~ ( I (Tdatardy [14 :2] ) ) ; 
Next_rdyl - - ( I <Mask[14 : 2] ) ) ; 
end 
end 



// Read 
// synopsys parallel_case 
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// Write 
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// **************** 

// Determine if new access can issue R/W command. 
// **************** 



always 6 (Tdatardy or Mask or CsdO or SyncO or TreadO) 
begin 

if (I SyncO) 

begin 

Cmd_rdyO - ~ ( I (Mask[14 :0] ) ) ; 

Next_rdyO - - ( 1 (Mask [14:0])); 

end 

else if (TreadO) 
begin 



case (CsdO) 
3* hi: begin 

Cmd_rdyO 
Next — rdyO <* 
end 
3'h2: begin 

Cmd_rdyO - 
Next_rdyO - 
end 
3'h3: begin 

Cmd_rdyO - 
Next_rdyO « 
end 
3*h4: begin 

Cmd_rdyO - 
Next_rdyO » 
end 
3»h5: begin 

Cmd__rdyO «* 
Next_rdyO - 
end 
3»h6: begin 

Cmd_rdyO » 
Next_rdyO - 
end 

default: begin 

Cmd__rdyO » 
Next_rdyO - 
end 

endcase 
end 
else 
begin 

Cmd_rdy0 - - ( I (Tdatardy [14:2])); 
Next_rdy0 - ~( I <Mask[14:2] ) ) ; ' 
end 
end 



// Read 

// synopsys parallel_case 



| (Tdatardy [ 14: 5])); 
| (Mask[14:5])); 



I (Tdatardy [ 14 : 6))); 
I (Mask[14:6))); 



I (Tdatardy [14: 7])) ; 
| (Mask[14:7J)); 



I (Tdatardy [14: 8])) j 
I (Mask[14:8])); 



| (Tdatardy [ 14: 9])); 
| (Mask[14:9])); 



I (Tdatardy [ 14: 10])); 
I (Mask[14:10])); 



I (Tdatardy [14: 5])); 
I (Mask[14:5]J ); 



// Write 
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# 



// **************** 

// Generate next bit stream by concatenating old bit stream with new bit stream. 
// Bit stream includes a right shift of one bit. 
// **************** 



D 
rS 



always 8 (Tdatardy or Csdl or Busyl or Syncl or Treadl or Maskl) 
begin 

if (Syncl && Treadl) 

begin 



casex (Csdl) 
3' hi: begin 

Next_tdatardyl « 
Next_maskl « 
end 
3'h2: begin 

Next_tdatardyl - 
Next_ma3kl = 
end 
3'h3: begin 

Next_tdatardyl - 
Next_maskl « 
end 
3'h4: begin 

Next_tdatardyl « 
Next_maskl *» 
end 
3'h5: begin 
_ Next_tdatardyl - 

Next_maskl 
end 
3'h6: begin 

Next_tdatardyl » 
Next_maskl - 
end 

default : begin 

Next_tdatardyl 
Next_mas kl 
end 

endcase 
end 

else if (Syncl && J Treadl) 
begin 

Next_tdatardyl » { 9*1100, Busyl, Tdatardy [ 1] ) ; 

Nextjmaskl » [8 'hOO, Maskl, Tdatardy [1] ) ; 
end 
else 
begin 

Next_tdatardyl =- 14'hOOOO; 
Next_maskl - 14**10000; 

end 
end 



// Read 

// synopsys parallel_case 



{ 6 ' hO, Busyl, Tdatardy (4:1)}; 
<5 , hO,Maskl,Tdatardy[4:lJ); 



<5'hO,Busyl,Tdatardy[5:l] ); 
{ 4 'hO, Maskl, Tdatardy [5 : 1] ) ; 



( 4 • hO , Busyl , Tdatardy [6:1]); 
O'hCMask^Tdatardyie:!]); 



< 3 • hO , Bus y 1 , Tdatardy [7:1]); 
( 2 1 hO , Mas kl , Tdatardy [7:1]); 



{ 2 1 hO , Busyl , Tdatardy [8:1]); 
(1'hO, Maskl, Tdatardy [8:1]); 



{ 1 • hO , Busyl , Tdatardy [9:1]); 
(Maskl, Tdatardy [9:1] ); 



= 14 'bxx_xxxx_xxxx_xxxx; 
« 14'bxx xxxx xxxx xxxx; 



// Write 



// Async 
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